An experiment was conducted to investigate the influence of fungicides and packaging materials on longevity of chilli seed (variety: RCH-1). The seeds were treated with 15 fungicides and were kept in three containers viz. Metal box, Cloth bag and Plastic zipling bag up to 12 months under ambient conditions in seed pathology laboratory of Department of Seed Science & Technology, CCSHAU, Hisar, India. The samples were drawn at quaterly intervals for ascertaining the seed quality parameters. The seeds treated with flusilazole (2 g kg -1 seed) and stored in metal-box were found better for maintenance of higher seed quality parameters [germination, root length, shoot length, mean seedling dry weight, vigour indices] during the study period. The study suggested that use of appropriate packaging material and seed treatment could be useful to prolong the storage life of chilli seeds.
INTRODUCTION
Horticulture production of about 300.6 million tons in India during 2017 has not only brought prosperity to small and marginal farmers, but also provided food and nutritional security to the Nation. India is ranked as the second largest producer of Fruits & Vegetables in the world and horticulture has emerged as one of the vibrant part of Indian agriculture [1] .
Chilli (Capsicum annuum L.) is also known as hot pepper is one of the most important cash crops in India. Deterioration of seed is associated with ageing phenomenon which is defined as an irreversible degradation changes in the quality of a seed. Its maximum quality level and the seed deterioration also start immediately after attaining the physiological maturity on the plant itself [2] . Since the loss of viability impairs biological and planting value of seed, it is of special concern to breeders, businessmen and farmers. Several factors viz., inherent genetic potential, initial seed quality, environment during seed production, seed moisture content, mechanical damage, seed borne mycoflora, storage insects, seed dressing chemicals and seed treatments influence the seed longevity and affect subsequent field performance. Hence, storage of seeds after harvest till next planting time assumes prime importance for successful seed production programme.
As the seed is hygroscopic in nature, its quality is being affected due to variations in the environmental conditions viz., relative humidity, temperature, moisture content, gaseous exchange, packaging material, etc. [3] .
It is unquestionable that suitable storage container and proper seed treatment can substantially improve the quality of seed and seedling with satisfactory increase in the yield. Seed treatment with fungicides not only controls the seed-borne diseases but also improves seed health, plant stand and crop yield [4] . Therefore, the present study entitled "Effect of seed treatments and containers on chilli seed viability" was carried out.
MATERIALS AND METHODS
The present study was carried out on chilli seed (variety: RCH-1) having seed germination (79 per cent) above Indian Minimum Seed Certification Standards. The seed was procured from Director of Research, Agriculture University, Jodhpur, Rajasthan, India. The seeds were treated with fifteen fungicides as mentioned in table below. The chilli seeds and fungicide were weighed 21 g and 0.042 g, respectively, wearing gloves using appropriate weighing balance for each treatment. The seeds and fungicides were mixed in beakers and shake up for some time for uniform distribution all over the seeds. All the fungicides were in powder formulation except famoxadone 16.6% + cymoxanil 22.1% SL, which was measured by micro-pippete and mixed thoroughly. The treated seed were kept in Metal box, Cloth bag and Plastic zipling bag (40 microns) under ambient conditions in Seed Pathology Laboratory of Department of Seed Science & Technology, CCSHAU, Hisar, India. The total numbers of treatments were 48 with three replications.
The study was conducted up to twelve months to assess the effect of fungicides and containers on chilli seed quality parameters.
Treatments Fungicides @ 2 g kg
Carbendazim 75% WP T 3 Tebuconazole 2 DS T 4 Difenoconazole 25% EC T 5 Propiconazole 25% EC T 6 Tricyclazole 75% WP T 7 Flusilazole 40% EC T 8 Azoxystrobin 23% SC T 9 Kitazine 48% EC T 10 Propineb 70% WP T 11 Dimethomorph 50% WP T 12 Chlorothalonil 78.2% WP T 13 Captan 70% + Hexaconazole 5% WP T 14 Carbendazim 12% + Mancozeb 63% WP *T 15 Famoxadone The experiment consisted of two factors {three different packing materials as storage container were used as level factor "C" and the 15 fungicides treatments and an untreated (control) were used as level factor "T"} were laid out in completely randomized design (CRD). Seeds were taken from each of the different containers at quarterly intervals up to 12 months and observations were recorded for seed technological parameters.
Laboratory Parameters

Standard germination (%)
Four hundred seeds of chilli were placed in three replications in between the germination paper and placed in germinators at 25±1°C [5] . The germination was checked on first count after 7 th day and final count was taken on 14 th day and normal seedlings were considered for per cent germination.
Seed germination (%) = {(Number of seeds germinated/Total number of seeds placed for germination) × 100}
Shoot and root length (cm)
Ten normal seedlings per replication were selected at random at the time of final count of standard germination (14 days) for shoot and root length (cm) was measured using a measuring scale from the tip of the shoot to the end of the shoot and that of tip of the radical to its end and average length was worked out.
Seedling dry weight
Seedling dry weight was assessed after the final count in the standard germination test (14 days). Ten seedlings of each lot replicated thrice were taken. Seedlings were dried in a hot air oven for 24 hrs at 80±1°C. The dried seedlings of each replication were weighed and average seedling dry weight was calculated.
Vigour indices
Seedling vigour indices were calculated as per Abdul-Baki and Anderson [2] . 
Statistical analysis
The data obtained from the experiments were analyzed as per standard method [6] . All the statistical analysis was carried out by using OPSTAT statistical software.
RESULTS AND DISCUSSION
Standard Germination (%)
The perusal of data in Table 1 revealed that the germination decreased gradually as the storage period increases but at the end of storage period (12 months) germination was maintained above Indian Minimum Seed Certification Standards (IMSCS) in all the containers. The fungicide flusilazole was found better along with tebuconazole. The containers effect was found non-significant during the period of storage. Interaction effect of metal box and plastic zipling bag was found at par with flusilazole and better than others at the end of storage period. Results were in conformity with the earlier findings [7] .
Shoot Length (cm)
The result in Table 2 indicated that the shoot length was found better in seed treated with flusilazole followed by tebuconazole. The metal box proved better among containers and the interaction effect of both metal box and cloth bag was at par with flusilazole. The researcher in the past [8] [9] [10] [11] [12] also revealed the similar findings.
Root Length (cm)
The 
Seedling Dry Weight (cm)
The seedling dry weight was found highest when seeds were treated with flusilazole which was statistically at par with tebuconazole. The containers effect was found non-significant in all the four quarters. Interaction effect of metal box with flusilazole was found better. The results are similar to the earlier study conducted [14] as revealed in Table 4 .
Vigour Index I
The result in Table 5 illustrated that among fungicides, flusilazole proved better followed by tebuconazole for vigour index-I and among containers, cloth bag was found statistically at par with metal box. Interaction effect of plastic zipling bag with flusilazole was found better over others.
Vigour index II
The data of Table 6 revealed that the fungicides treated seeds stored in different containers when tested for vigour index-II, the flusilazole proved better and was statistically at par with tebuconazole. Containers effect was found nonsignificant during the period of storage. Interaction effect of metal box with flusilazole was found better than others. The results are in the same pattern as reported [15] . 
CONCLUSION
On the basis of present investigation, it is concluded that all the seed quality parameters i.e. standard germination, root length, shoot length, seedling dry weight, and vigour indices decreased gradually with the passage of time. It is also concluded that chilli seeds treated with flusilazole fungicide and stored in metal box under ambient conditions proved excellent for chilli seed.
